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1. INTRODUCTION

1.1 BACKGROUND

This is the executive summary of an Energy Engineering Analysis Program
(EEAP) Study that was conducted at the Fox Army Community Hospital, Redstone
Arsenal, Alabama by the firm of BENATECH, INC. Work was begun on the hospital
energy audit during November, 1985 under Contract No. DACA01-85-C-0131. A total
of 88 energy conservation opportunities (ECOs) were investigated, resulting in
7 projects being recommended.

A three volume report has been prepared that describes in detail the work
accomplished during the study. Volume I, Part 1 of 2, provides all the
descriptive Narrative for the report. Volume I, Part 2 of 2, contains a copy of
the Scope of Work and the Program Documentation. Volume II contains ECO
calculations and backup technical details. Volume III contains computer
simulation printouts.

This executive summary follows the narrative outline with minor
modifications and summaries in the form of charts and graphs for easier

interpretation.

1.2 SCOPE OF WORK
The Scope of Work (copy included in Appendix A, Volume I) for the hospital

study required the performance of a comprehensive energy audit and analysis for
the purpose of identifying energy conservation opportunities (ECOs) which can be
implemented. The Contract Scope of Work (SOW) for the Redstone Arsenal's Fox
Army Hospital study outlines the following specific requirements:
-~ Perform a complete Energy Audit and Analysis of the entire hospital
facility.
- Identify all practical Energy Conservation Opportunities (ECOs)
including low/no cost items.
- Prepare programming documentation for all Energy Conservation
Investment Program projects.
- Prepare implementation documentation for all justifiable energy
conservation opportunities.

- List and prioritize all recommended energy conservation projects.

EXECUTIVE SUMMARY, PAGE




. — Prepare a comprehensive report which will document the work

accomplished, the results, and the recommendations.
Each item of the Contract Scope of Work has been addressed during the

development of the study. The results of accomplishments are presented in the

narrative report and reference volumes as required.
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2, PRESENT ENERGY CONSUMPTION

2.1 TOTAL ANNUAL ENERGY USED

In order to determine actual energy usage by Fox Army Hospital, electrical
and fuel oil records are necessary. Existing electric and oil consumption
records provide insight into the utility rates being charged as well as the
patterns of energy consumption. Electrical bills for Redstone Arsenal were
obtained from the Facility's Engineer so that an energy charge per KWH could be
calculated. Separate electrical meters were installed at the hospital in
December 1984; however, records were available for just under one year.
Electrical metering at Fox Army Hospital began in Mid-December (1984), and
records cease in October (1983).

Fuel oil consumption is not metered. Fuel logs obtained from the Facitity
Engineers show fuel deliveries, but not actual consumption. Delivery frequency
and varying consumption rates provide sufficient information for estimates to be
made, however actual consumption is not available.

There was sufficient data to establish the utility costs for all fuels used
at the hospital. Table ES.l describes the utility rates used throughout the
analysis and the energy simulations. The electric utility rate used reflects
the electric rate change, Contract Modification DACA01-85-C-0131-P00003, signed
10/Mar/87.

Another way of establishing energy usage for Fox Army Hospital was running
a building energy analysis program. The program utilized by BENATECH was
developed by Elite Software Development (ESD). This energy simulation program

uses ASHRAE methods and standards for calculating energy usage of a building.

2,2 VALIDITY OF COMPUTER SIMULATION

Computer simulation of building energy usage has been available over ten
years, with considerable advancement in the past five years. The user has the
ability to estimate building energy consumption by mathematically modeling the
building construction, occupancy, equipment, and systems through the use of a

computer. Simulation programs range from relatively simple programs that can be
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inputted and run on a microcomputer to sophisticated programs that require a
mainframe computer.

It is important to understand the limitations of computer simulation
programs in order to properly interpret the output. The handicaps described
below, do not prohibit the analyeis from being performed using ESD, it merely
requires a more cbmplex techniques to be used to simulate as much of the
buildings useage as possible. ESD allows for only one type of chiller. Also,
ESD is limited in allowing only one thermostat setting for the entire building.
Plus, the hospital has some air handlers that run 24 hours/day, some that run 9
hrs/day and one that is shut off completely on weekends. Each air handler must
be identified with a zone. Air Handling Unit No. 4 supplies air to both the
first and second floor areas and is broken into two zones for convenience. To
take these requirements into account, ESD is run under six categories with the
various results combined to give the overall building assessment. These six ESD
zones are outlined in Section 2 of the Narrative and Volume III = Computer
gimulations. Even with the above limitations, computer simulation does provide
a reasonable benchmark of the current energy consumption, when utility data is
unavailable or unreliable. Table ES.2 is the Baseline utility ledger, showing
the month to month utility costs for the hospital. Utility consumption shown in
Table ES.2 is a composite calculation of the Baseline simulation and spreadsheet
calculations. The spreadsheet calculations use the hour by hour cooling load
calculations to estimate the boiler input energy required when the absorption
chiller operates. For a complete explaination of the methodolgy used to
estimate the benchmark/current energy consumption see Volume III - Computer
Simulations.

A Baseline energy simulation of the present conditions at the hospital was
run. The simulated energy usage in BTUs per conditioned square foot (109,500
sq.ft.) is 328,000 BTU/sq.ft. (site)/ 647,000 BTU/sq.ft. (source). Based on the
utility rates described earlier, the resulting energy costs are approximately
$2.60 $/sq.ft.

A Proposed energy simulation was run with seven projects and one operating
and maintenace recommendation implemented as described in Section 7 of the
Narrative and in Volume III — Computer Simulations. Interdependencies between
ECOs were considered in the second energy simulation run. The second simulation
energy usage is estimated to be 205,000 BTU/sq.ft (site)/ 526,200 BTU/sq.ft.
(source). The energy costs drop to $2.03 $/sq.ft. Table ES.3 shows the
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proposed energy consumption on a month by month basis. Upon implementation of
all projects and recommendations, there will be a 37% decrease in energy
consumption (MBTU) corresponding to a 22% decrease in operating cost.

To more completely describe the simulated energy savings on a month to
month basis Graph ES.1 was prepared. Graph ES.l compares the Baseline and
Proposed energy consumption, showing the energy and cost savings to be uniform
throughout the year. Graph ES.2 shows which fuels are being saved. Graphs
ES.3 and ES.%4 shows on a BTU/sq.ft. basis energy consumption by end use for the

Baseline and Proposed simulation.
3. ENERGY CONSERVATION ANALYSIS

3.1 INTRODUCTION

The Scope of Work contains a comprehensive list of activities to be
completed by BENATECH. These activities included a detailed energy audit of the
hospital facility. These site surveys and investigations were planned and
completed based upon the recommended ECO lists in conjunction with BENATECH's
prepared energy checklists and survey data. The process of evaluation was as
follows:

~ Formulate a survey plan and gather field data.

~ 1Investigate the ECOs and analyze field data.

~ ©Evaluate potential ECOs and prepare energy report.

- Prepare documentation and develop project information.

3.2 INVESTIGATION OF ECOs

The investigation of ECOs began after completion of the field survey visits
and the resulting data reduction. There was a primary week-long visit and then
several other 3-5 day field survey trips. The initial investigation examined
the potential of the ECO's listed in table ES.4 from the Scope of Work. After
the bulk of the field surveys were completed and ECO analysis was nearing
completion many of the ECO's contained in ES.4 were found to be inappropriate or
did not pay back/funding requirments. Table ES.5 shows the ECOs which were
recommended for implementation. For a more complete description of the
disposition of individual ECOs see Volume I, Section 4. Table ES.7 shows ECO's

which are not applicable or else have already been implemented.
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3.3 EVALUATION OF POTENTIAL SAVING ECOs

Once the ECOs which met the appropriate savings/funding requirements were
isolated, the "As-Proposed"” simulation was developed. The ECOs were grouped
into funding packages based on equipment category. Table ES.6 shows the 7
projects and operation and maintenance (0&M) recommendation resulting from this
study. Centrifugal Chiller Installation is listed as an O&M recommendation
because the savings resulting from implementing the ECO, can be otained using

the existing centifugal chiller.

3.4 PROJECTS DEVELOPED

3.4,1 ECIP Projects

Based on the EEAP energy study, there were no ECIP projects identifed for
Fox Army Community Hospital.
3.4.2 Non—ECIP Projects

The remaining projects identified have a total investment cost of
$361,115. The following list is a summary of the projects developed. Complete
project documentation is included in Volume I, Part 2 of 2, Appendix B. Page

numbers corresponding the project are shown below.

QRIP Projects Page

No QRIP projects were identified.
PECIP Projects

Boiler Optimization 3

Lighting 39

Work Orders

1) Supply Make-up Air to Kitchen Exhaust Hood 92

2) Optimizing Air Distribution Systems 106
3) Energy Efficient Motors 126
4) Domestic Hot Water Energy Reduction 184
5) Unoccupied Zone Shutdown 230
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- Operation and Maintenance
1) Clean cooling and heating coils on AHUs.
2) Maintain filters of AHUs.
3) Revise lighting cleaning schedule.
4) Repair and maintain water and steam insulation.
5) Shut off range hood exhaust.
6) Check motor belt condition.

3.5 OTHER RECOMMENDATIONS

In addition to the above-mentioned projects, certain recommendations
resulted from the field surveys. These recommendations listed below are

reviewed further in Section 8 of this report.

1) Seal leaking air distribution system ductwork.
2) Performance-test cooling towers which appear to be undersized.

3.6 ENERGY MONITORING AND CONTROL SYSTEM

In accordance with the Scope of Work, an Energy Monitoring and Control
System (EMCS) was evaluated for the hospital. The savings-to-investment ratio
(SIR) for the EMCS was found to be 0.97, which makes it inelligible for project
programming. Refer to Volume I, Narrative, Part 1 of 2, Section 5, for details
of the EMCS analysis.
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TABLE ES.1
UTILITY RATES FOR REDGTONE ARSENAL

ELECTRICAL RATE

The average electrical cost is determined from a record of utility bills
for Redstone Arsenal. The electrical utility data and rate structure were
provided by the Tennessee Valley Authority (TVA).

Average Electrical Cost = $0.04313 / KWH

Using 11,600 BTU/ KWH,
$0.04313 / KWH x 1 KWH/ 11,600 BITU x 1.0xE6 BTU/ 1 MBTU= $3.718 / MBTU

For projects whose sole purpose is to reduce demand charges, the following
electrical charges will be used (from General Power Rate-Schedule GP-1):

Electrical Energy Cost = $0.02703 / KwH

Electrical Demand Charge = $7.56 / KW

FUEL OIL RATES

Current fuel o0il costs were provided by the Facility Engineer. The costs
are as follows:

Fuel Oil 5 Cost = $0.68 / gallon

Heating Value = 147,000 BTU/ gallon
(from ASHRAE Fundamentals Handbook 1985)

$0.68 / gal x 1 gal/ 147,000 BTU x 1,000,000/ 1 MBTU = $4.626 / MBTU

Fuel Oil 2 Cost = $0.82 / gallon

Heating Value = 138,700 BTU/ gallon
(from information from Corps of Engineers)

$0.82 / gal x 1 gal/ 138,700 BTU x 1,000,000/ 1 MBTU = $5.912 / MBTU

EXECUTIVE SUMMARY, PAGE




(We'ld WS 16528

‘WD G0S60T  / WU/E 6
"1 05 W1 VRNV SS089 QRNOTAIQNOD /AL/$ WY 1IS00 ADURMA VAL - TGO
TN NOLLVZITIAD 3500

¢°Sd dTdVL (213 DS)/0MA 600°82¢ : (Gis"4d 0S)/MM0 03¢ :

WY 005'601 /WML €S6U96‘SE -
"1 "0 T VEEV $5089 CANOIAIONOD /4A/R4A VY NOILJROSHOD L583NH TWiOL - 16X
TAQRI MOLAVZITEAD ADARNE

"SI0TVA RLIS BHV WMOBS SHEMOIA TIV
SHION TVIRNED
199} aawbs 05601 VEEY DNIQTI0 QENOIAIGN0O
1 £96°916°GE) 680°¥8281 028708 § 986°SH 1 905°Z00°T) 0OC'L & 089°08: 901°¥6$ § B09°CHE 0T 6E SCES 1EHO 08y §£2om 660°095°Y11 182°998° M) £96'T 1 G%'C “.Ez.m
] ]
m 1668L0¢ m smnwu 102808 1 GIS L T2OC VU6 ) 089°08) S0°TIS .\ ¥BCEOET 4 CT2ST | TERO'OSN LSI'VIS | ove2ge i 10852 1 2 P L0y I
L OTZ6I6C ) VEECTZS 1028708 ) GIS 1 N2 L6 5 08908 6068 ) SOESSGT 4 LOCET i TCHO'OS) TIO'ZIS 1 ¥EHOS6 ) 68Y°8L2 i 1 1 66 i Ao
m 9IEEEL ) esﬂwa OCB'08 S8 N TASZT D16 ) 0BO'ORN SBI'L8 1 OTSCSST i 89S0 | TCHO'OS) GRL'VIS i GRLSIT | 206°TE i OV ' 2 i 800
“ O6OIPST | CSE'VTE 1 02808 3 GLS T2 116 ) 0BO°08) 8L2°%% 1 GO0LSCT i 2626 1 TCHO'O8) TOO'RNS ) 6002LYT i S62°IER i 281 ' 9 1 MISH
; [ [ A —8”5 1 028°08 esnz V T996Y2 4 00BT 1§ 089°08: S0L'VS | 99CLIOT i 1269 1 TEVO'08) 2G0'TC8 | SISLESY i L6C‘L6V . 26€ i 0 v 907)
" 8OINLOE §.§ | OCO°08 | 9LY'TS | T996PT 3 00T 1 00O°08) GOC'SH 1 WOIGCTT | ZhLL 1 TCVO'OS) OTC'TZH ) COVORST | ZNT'NEN 4 £8C i 0 VL
“ 0026L0¢ m Ne..ma v 020°08 1 0C2TS § 050802 1 0OST 1 069°08: 0GT'98 | LOGEET i 2006 1 TEVOO8) CLC'STS ; COTCEST i SOU'GYP 4 ASE ] i Hr
; S60101E “ es.mu 1 028°08 3 LO2'IS | 90UWOZ & 2LWT 1 0B9°08i 902'L8 | GIBLSST 4 LGSOV i TEHO'0$i L3¥'LIS | OFIGLET i 9L0‘WOY . 021 i 0L I
u (90M5e " Sp._a 1 028°08 1 GI8 L T2S2 L T6 ) 0BOTOR) BSE'GE | S0GLBCT i TOLB 1 EVO'0$) BOL'SIS | SECWET | L8SVHE 5 €2 ' 52 pIth
" 1051402 “ Sw.ea L OC0'08 1 GU8 L TO0T1 S T6 1 089°08) GL2'8H ) SIS6OLE ) OLIZL ) ENO'08: S¥O'TIS | SH0G96 1 6E6‘CET i € 1 6Ly ORI
; 1¥9.062 n 5‘2» V02808 3 GLS L T2S2L 116 1 0B9'08) 99°6S | BC86002 4 STZHT i TEVO'O8) SLT'OTS 3 20208 ) 226°562 1 0 i 695 i 08
i CPO0OOE § SHI'COS S 028°08 1 GLS 1 URSCL 1 U6 ) 0BO'0: 862°CIS i U9SHLGD | 9SS6T . TCWO'O) 268 1 IOECLL 1 €662 1 0 1 916 i -s.m
) '
m 1h)) m VIWONM S TML: MO WD VWO MR TIOL 0 MMEN VWD ENMURED TAOL 0 QMN 0 BN L AG9 SR, A9 s, |
! JH ] “ ' m 1500 i “ . | i i 4500 i i | SIV0-D80 | SAVO-DRG:RLNOR:
| ok " ok “ PODT000 S DMIYEE
' ' ' 185814 - 10d ' 0 1804 G4 - T84 PIVRIL ISy i d Vo
TVEGEV ANOLSIHE URDRT MITIM MMITESW

EXECUTIVE SUMMARY, PAGE 9




€°SH HI9IVL

(he°dd "BSH/048 Sv6“902 3

(B1e'Ld "05)/8 €00°28
WM NS / W/ Lesas

"1 b5 UT VENV SS0HD CENOTLIQNGD /4A/$ WT 1S0D AANE TVAOL = IR
TIGKT WO1AVZIT14R 1500

(el 0)/0i80 500

Wb 00s'e0T  / W/MMEE 26 INN%

"l D5 VT V34V 55089 QRMOTAIONOD /81/MI4 VT HOILROSNOO LodENE TWIOL - 1nd

XA0NE NOLIVZITEd ADEANA

"SR0IVA BLIS AV MMOHS SHIEOIA TW

SELON TVURNED

199} axenbs (g5 607 VIV ONIQTIOE GENOILIAN0O

m WYIITG) L65°20281 028°08: 986°SS & 905°Z10°T) 00C'L } 089°08: ¥BZ‘TES | BLL'Z9L'Y P 5009 §IcK0es En.msom 17939914 €H°L62'D €951 P Se't “._Eam
] ] ]
v CHSBLIZ § €E9°01$ & 0287083 GLS 1 UZS2T 116 1 009°08) £RC'O% | T9SGHEI i 1816 3 TENO'OS ) OIC'ONS | T9EOI8 ) TBE'6EZ i 2 i L0y i
y CHBSTLY 5 ¥G9“GT$ L 0287083 SIS VUL 106 1 089°08) COP'ES | SL826L VOIS L TER0C0S ) UCEUTIS ) ovH0%6 ) B0NISE 1 1 i 66 i AOW:
P TULSOVT ) 6OD‘O1S | 02008 S8 1 N2 16 ) 0B0°O8I CCIS 1 SOVESI ¢ BLOT 1 TER0°08 1 209°GT8 ) Se9NELT ) 6SL'TSE 1 ON P i &0
» 00GTOSE 3 LGL°6E$ § 020°081 S8 1 U282 1 U6 ) 0B9°08) 628 1 6CoY POEC L TERCOS ) SHIGES § GOMeEST ) S90‘ISH 1§ 281 ' 9 i MESI
+ BEOTZIZ | ZXS°CZ8 § 0207081 OLY'IS | T996HT 1 0061 1 069°08) 0268 | VL666I P DSET L TEROCOS G OMUIZS | LOVELSL § boc'o6r . 26E i L
) CCOVIZ 1 189°C28 | 0Z0°08) LY ) T906YT 1 0081 | 089°08: 200°T$ | 655912 PG IEKO'0S 4 602°TO8 ) CTVRLST ) TLL‘T6V . €E i 0 v L
} 9C0C88T 3 C19°728 0 028°08) 0C2'TS | 05080T 1 00ST 1 089°083 2K} VSLLS 1699 D IEROCOS ) TC66I8 | 2eaLST 4 ORI 4 LSE il gy
v LCSB69T ) 290°028 1 020°08) L02°TS ) SOTROZ | 2LW . 089°085 LIS 1 6ISE 1 V TCHO'08 & BEB‘GTS | 26106V 3 86L'%EY 1 021 1 0L VA
v SOCLEET § LOB‘SIS § 028°083 GL8 1 12921 16 1 089081 M8 + 668 i 9 V IEH0°08  § BOL'GTS | GRLEZET ) 99818 ) €2 ' S22 1118V3
+ COTYSST 1 OEL'STS | 070°08) S8 ) U221 S 16 i 089°08 LSI‘CS | 615289 P Ch9) L IEROCOS 1 66Y'ZI% ) €066 4 06682 i € ' 6Ly VEORVRS
m 66c0061 sanzo c0I8°080 SIS VTR V6 5 0BO'O8Y 052°SS | WGNEIT T2l 1 TEhOC0S 4 CIS'6S 4 WEBZSL 4 8LS°022 4 0 i 69 1 G5
! P6S6SLC | 928°LIS 3 020°081 GL6 [ T28XT 16 ) 089°08% eL'e$ | GICLINC VHOMPL D TEMC0S 5 LS6°L8 1 659629 ) LOR'MET 1 0 1 916 g E.m
1 ]
) O B TIOL ) Ml WD T OEE TOL | A VWD ) B AM O WIOL L DM 0 AT D JG9 %, g s |
O I R ¢ 1 ] i Vol i i i 1500 i i | SIVO-DMD  SAVO-DEGIRLNOR)
v L ) RLOL b D000 DWLIVEEL
“ | i TaS310 - 1304 | 00 1404 60 - WM MBI ' i P

TVRESEY EN0dS0R8 ED0E7 AMITIA0 (350408

EXECUTIVE SUMMARY, PAGE 10




list was derived from the Scope of Work.

TABLE ES.4

ENERGY CONSERVATION OPPORTUNITIES AT FOX ARMY HOSPITAL

The following list represents the ECO's investigated in this study. The

in Section 4 of this report.

Heating, ventilating, and air—conditioning (HVAC)

1'

2.
3.
4,
5.
6.
7.
8.
9

10.
11,
12,
13,
14,
15,
16.
17.
18.
19.
20.
21,
22.
23.
24,
25.
26.
27,
28.
29.
30.
31.

Shut off air handling units whenever possible.

These ECO's are investigated further

Reduce outside air intake when air must be heated or cooled before use.

Reduce volume of air circulated through air handling units.

Shut off or reduce speed of room fan coils.

Shut off or reduce stairwell heating.

Shut off unneeded circulating pumps.

Reduce humidification to minimum requirements.

Reduce condenser water temperature.

Cycle fans and pumps.

Reduce pumping flow.

Reset thermostats higher during cooling and lower during
Repair and maintain steam lines and steam traps.

Use damper controls to shut off air to unoccupied areas.
Reset hot and cold deck temperatures based on areas with
Raise chilled water temperature.

Shed HVAC loads during peak electrical use periods.

Use outside air for free cooling whenever possible.
Reduce reheating of cooled air.

Recover heating or cooling with energy recovery units.

heating.

greatest need.

Reduce chilled water circulated during light cooling loads.

Install minimum sized motors to meet loads.
Replace hand valves with automatic controls.
Install varisble air volume controls.
Insulate ducts and piping.

Eliminate simultaneous heating and cooling.
Install night setback controls.

Clean coils.

Maintain filters.

Repair and/or maintain air handling controls.

Multi speed/variable speed cooling tower fans.

Use centrifugal chillers instead of absorption chillers.EXECUTIVE SUMMARY, pAGE




TABLE ES.4 continued
Boiler plant

Reduce steam distribution pressure.

Shut off steam to laundry when not in use.

Increase boiler efficiency.

Repair, replace, or install condensate return system.

Insulate boiler and boiler piping.

Install economizer.

Install air preheat.

00 N oy W R
.

. Check boiler water chemistry program.

9. Clean boiler tubes.

10. Blowdown controls.

11, Boiler and chiller control modifications.
12. Common manifolding of chillers.

13. Water treatment to prevent tube fouling.

Lighting

1. Shut off lights when not needed.

2, Reduce lighting levels.

3. Revise cleaning schedules.

4, Convert to energy efficient systems.
5

. Motion switch shutoff: Motion detection switch off: Delay shutoff.

Building envelope

. Reduce infiltration by caulking and weatherstripping.
. Install storm windows or double pane windows.

. Install roof insulation.

. Install vestibules on entrances.

1

2

3

4, Install loading dock seals.

5

6. Reduce window heat gain by solar shading, screening, curtains or blinds.
7

. Install wall insulation.
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TABLE ES.4 continued

Electrical equipment

1. Shut off elevators whenever possible.

2. Shut off pneumatic tube system whenever possible.

3. Install capacitors or synchronous motors to increase power factor.
4, Use emergency generator to reduce peak demand.

5. Shed or cycle electrical loads to reduce peak demand.

6. Balance loads.

7. Reduce transformer losses by proper loading and balancing.
8. Convert to energy efficient motors.

Plumbing

1. Reduce domestic hot water temperature.

2, Repair and maintain hot water and steam piping insulation.
3. Install flow restrictors.

4, Install faucets which automatically shut off water flow.
5. Decentralize hot water heating.

6. Add pipe insulation.

Laundry

1, Install head reclamation system for laundry wash water.

2, Install heat reclamation system on dryers.

3. Install heat reclamation system on iromns.

4, Install thermal fluid heated equipment.

Kitchen

1. Shut off range hood exhaust whenever possible.

2. Install high-efficiency steam control valves.

3. Shut off equipment and appliances whenever possible.

4, Install makeup air supply for exhaust.

5. Install heat reclamation system for exhaust heat.

6. Turn off lights in coolers.

EXECUTIVE SUMMARY, PAGE
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Miscellaneous

1.
2.

Install incinerator and heat recovery system.

Install computerized energy monitoring and control system.
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TABLE ES.5
BC0°s INCLUDED IN PROVECTS

. PROJECT: Redstope Arsenal, Bumtsville, Alabams
BOILDING: #4100, Fox Army Hospital
APPRNDIX C
SAVINGS Simple KGO
Payback PAGE
BC0 Description DH  MBY0 :GAL-#5 MBT0 : 0§ MR WRS. SIR  NOMBER
o

Boiler Tune-up - Operation & Maintenace - s 20054 2048 : 413,637 2048 0.40 3.2 33
Lavatory Flow Begulator Analysis - s 189 16:  $53% 116 L3 19.01 M1
Boergy Saving Showerbead Asalysis - : 1054 15 : 4685 155 1.3% 13.%2 346
Light Reduction Analysis - 95855 1108 : :o,118 1108 0.9 1352 288
Fluorescent Conversion Asalysis - 5036 hr - 16980 197 : R (kY 197 29 54 20
Silver Optical Light Reflector Instal. - 8760 hrs. - 39498 458 : : o $1,708 68 231 L% a4
Oxygen Trim Systen - 11238 1652 : 47,643 1852 4.30 4.2 307
Optinizing Air Distribution Sysiea - AHD #5 - 85000 986 : ;43,866 986 214 4.2 6
Rsergy Bfficient Notor Replacement - M. # 1 - %06 1 : . (1 1 Ly LM 132
Energy Bificient Motor Replacement - M. # 24 - 5760 67 : . ] 67 M 3.2 132
Rnergy Efficient Motor Replacement - H. & 18 - 7040 82: S ! 82 384 LB 132
Fluorescent Conversion dmalysis - 2600 hr - B 0 I {11)| a Lun 1 24
Boergy Efficient Motor Beplacesent - M. # 26 - 6149 78 : : $1 78 379 2.9 132
Boergy Bfficient Motor Replacement - M. # 23 - M8t 52: N 52 381 LW 132
Eaergy Bfficient Motor Beplacement - H. # 2 - B 76 : HI i1 76 3.8 2% 132
Beat Pusp Xater Beater - -20581  -M3: oM “3: 100 10.50 2.83 LT
Dishwater Kaste Beat Recovery - 857 -: 1501 21 8992 23 M m 37
rgy Bificient Motor Beplacement - M. # 21 - 4888 57: ;s 5 411 n 132
rgy Bfficient Motor Beplacement - M. # 3 - 2260 % : : 87 % LT 8 132
Energy Bfficient Fluorescent Lamp Retrofit - 8760 hr. - 37256 432 : 1 $1,606 4832 350 2.5 254
Energy Bfficient Motor Beplacement - M. # 4 - Au: : $39 A 458 L8 132
Energy Bfficient Motor Beplacement - M. # 35 - 4 49 : S i 74 $ 48 L% 132
Energy Rfficient Motor Replacement - M. # 10 - 6284 73: N A} 13 48 2.3 132
Supply Make-up Air to Kitchen Exhaust Bood - -8262 -108: 1M 173:  $401 6 7.4 21 32
Optimizing Air Distribution Systes - AHD 41 - 33205 386 : : $14% 6 440 2.0 2
Energy Bfficient Motor Replacement - M. # 40 - 535 62 : N 74} 62 572 1% 132
Energy Rfficient Botor Beplacement - K. # 41 - S b1 : S A 61 5.8 L4 132
Energy Eificient Motor Replacement - ¥. # 12 - 28 50 : : $18s 5 59T L8 132
Optimizing dir Distribution System - AHU #5 - 201 266 : D 4989 %6 4.83 1.8 i1
Feedwater Economizer - ;301 S4: 82,51 54 9.60 1.8 321
Boergy Bfficient Motor Replacement - M. # 31 - 3189 n: N % 3 640 LT 132
Reciprocating Chiller Installation --113793  -1320: 20000 2940 : $10,559 1620 6.87 L.76 12
Energy Efficient Motor Replacement - N. # 27 - 1576 18: : $68 18 61 166 13
Roergy Bfficient Motor Replacement - M. # 37 - 1998 23 : $86 23 1.3 LM 132
Energy Efficient Notor Replacement - M. # } - U8 R: : 120 2 1L LY 132
Eoergy Efficient Motor Replacement - M. # 11 - 1un i : $1 W 823 14 132
Damper Control Shut-off and Motor Control #2 - UK 284: 1293 180 - $1,937 ¢ 768 L8 #
Centrifugal Chiller Installation - -100000 -1160 : 20000 2840 : $10,927 1780 10.10 1.20 104
Encrgy Bfficient Motor Beplacement - M. # 7 - 301 3%: 813 ¥ 9% LB 132
Energy Bfficient Motor Beplacement - M. # 32 - 1928 2: : $83 2 1058 L0 192
Boergy Efficient Motor Beplacement - M. # 6 - 18R 2: : 2 2 1087 105 132
Roergy Efficient Notor Replacement - N. # 19 - 67 8: : $29 8§ 160 101 132
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TABLE ES.6

PROJECT DESCRIPTION BY ECO

PROJECT NAME. ‘ SINPLE
------------- T0TALS ------------- PATBACK
ECO Description MBTE  § SAVINGS $ C0ST : 1RS. SIk
1. BOILER OPTIMIZATION. 5144 823,795 462,440 2.62 5.78

Boiler Tune-up - Operation & Maintenace
Oxygen Trim System
Feedwater Economizer

2. SUPPLY MAKE-UP AIR 10 KITCHEN EXHAUST HOOD PROJECT. 65 $401 $2,951 1.40 .17

Supply Make-up Air to Kitchen Exhaust Hood

3. TEST AND BALANCE PROJECT. 1638 $6,000 51,307+ 842 107

Optimizing Air Distribution System - ABU #5
Optimizing Air Distribution System - AHD 31
Optimizing Air Distribution System - AHU #6

¥ (OSTS INCLODE COMPLETE AIR AND WATER SIDE BALANCE OF AHU's

4. ENERGY BFFICIENT NOTOR PROJECT. 1080 $4,019 $20,806 5.13 2.21

Energy Bfficient Notor Replacement - K.
Energy Efficient Notor Beplacement - K.
Energy Bfficient Notor Replacement - M.
Energy Efficient Motor Replacement - M.
Energy Efficient Motor Beplacement - K.
Energy Efficient Notor Replacement - K.
Energy Efficient Hotor Replacement - K.
Energy Bfficient Motor Replacement - K.
Energy Efficient Motor Beplacement - N.
Energy RBfficient Motor Replacement - M.
Energy Efficient Motor Replacement - H.
Energy RBfficient Motor Replacement - M.
Energy Efficient Motor Replacement - M.
Energy Bificient Notor Replacement - M.
Energy Efficient Hotor Replacement - K.
Energy Kfficient Motor Beplacement - M.
Energy Efficient Motor Replacement - M.
Energy Efficient Motor Replacement - M.
Energy Bificient Notor Replacement - K.
Energy Efficient Motor Replacement - K.
Energy Efficient Notor Replacemeat - K.
Energy Bificieat Motor Replacement - M.
Energy Efficient Nolor Replacement - K.

a3 3 OO shm

o

G Gk G O Ok O O G Gk Ok G O G A% G Ok Gk Ok Gk Gk 9% S ok
Pma piin ] ) e BND e D S WM
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TABLE ES.6

PROJECT DESCRIPTION BY.ECO

PROJECT NAK. SINPLE
------------- T0TALS ------------- PATBACK

BCO Description BBT0 ¢ SAVINGS ¢ COST : RS, S

5. LIGHTING PROJECT. 3354 $12,47¢ 851,010 4.09 2.67

Light Reduction Amalysis

Fluorescent Comversion Amalysis - 5096 hr

Energy Efficient Fluoorescent Lamp Retrofit - 8760 hr.
Silver Optical Light Reflector Imstal. - 8760 hrs.
Pluorescent Conversion Amalysis - 2600 hr

6. DOMESTIC BOT WATER ENERGY REDUCTION PROJECT. 584 $3,020 $17,084 5.66 3.91
Lavatory Rlow Begulator Amalysis
Energy Saving Showerhead Analysis
Heat Pump Water Heater
Disheater Waste Heat Becovery
7. UNOCCOPIED ZONE SHOTDOWN PROJECT. 1147 $4,709 $45,371 9.63 1.11
Damper Control Shut-off and Motor Control #2
Damper Control Shut-off and Notor Control #9
Damper Control Shut-off and Notor Control #5
1. OPERATION AND MAINTENANCE RECOMMENDATION. 1780 $10,297  $110,346 10.10 1.20

Centrifugal Chiller Imstallation

T0TALS: 14792 $64,800  $361,115 5.87

Note: The energy savings total above includes synergistic effects
between ECO's.
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. TABLE ES-7
ECOs NOT APPLICABLE OR ALREADY IMPLEMENTED AT FOX ARMY HOSPITAL

SYSTEM No. ECO
HVAC 1 Shut off air handling units whenever possible.

Already done. All air handling units that are running
continuously serve 24 hour/day areas. Partial zone
shut off is addressed elsewhere.

HVAC 4 Shut off or reduce speed of room fan coils.

There are no fan coils in the hospital.

HVAC 5 Shut off or reduce stairwell heating.
Already done.

HVAC 6 Shut off unneeded circulating pumps.

The feedwater pumps are running only when the boiler
or chiller requires them, otherwise, the pumps are
cycled off. Circulating pumps cannot be turned off
because all circulating systems (domestic hot water,

. ' hot water for space heating, and chilled water) serve
24 hour/day areas.

HVAC 7 Reduce humidification to minimum requirements.
Humidification is already at minimum Army hospital
specifications.

Not applicable to hospital.

HVAC 8 Currently the cooling towers are providing the lowest
temperature condenser water ambient wet bulb
temperatures will allow. Water treatment appears to
be controlling scale and algae growth, therefore this
ECO is already done.

HVAC 12 Repair and maintain steam lines and steam traps.

The steam lines and traps are in good conditions.
Repair and maintenance of these lines are recommended

as an O&M measure.
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TABLE ES—7 continued

HVAC 14 Reset hot and cold deck temperatures based on areas with
greatest need.
Currently zone thermostats served by a particular air
handling unit (AHU) resets the AHU's dicharge air
temperature based on the zone requiring the greatest
amount of reheat. Already done.

HVAC 15 This strategy is not appropriate for the hospital.
The hospital cooling plant is designed to produce
constant temperature chilled water. Two way valves at
the AHU meters the chilled water flow to a minimum, to
meet the AHU's discharge requirements.

HVAC 16 The emergency generator is used to reduce peak demand
during peak cooling periods. Already done.

HVAC 17 Use outside air for free cooling whenever possible.
Fox Army Hospital already employs enthalpy economizers
on all air handling units. The economizers are
working properly with a manual shutoff of chiller when
outside air falls below 55 F.

HVAC 23 This ECO can not Be accomplished because the air flows
currently in use or recommended are at minimum values.
When zones are unoccupied, shutdown is recommended
(see ECO pg 48 — 60). Some AHU's are currently
shutdown. Air flow can not be reduced below current
levels therefore VAV is not appropriate for the
hospital.

HVAC 24 Insulate ducts and piping.
Already done.

HVAC 25 Eliminate simultaneous heating and cooling.
Already done. The baseboard heaters do not operate
during any cooling.

HVAC 26 Install night setback controls.
Not applicable. Air handling units are either shut

off or must serve 24 hour zones. Space temperatures
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TABLE ES—-7 continued

in occupied areas are regulated by ETL 1110-3-344,

Clean coils.

Recommended as an O&M measure.

Maintain filters.

Recommended as an O&M measure.

Repair and/or maintain air handling controls.

These were judged to be in good shape, in general,
from the field survey.

This strategy is not appropriate for the hospital.
Operation of the cooling towers is based on which of
the chillers is operating and the leaving water
temperature from the cooling tower. From cut sheets
describing the centrifugal chillers performance
requirements states that the evaporator leaving
temperature is 43 F. From York literature the minimum
condenser supply temperature should approach 62-63F.
Ambient wetbulb temperature is the limiting condition
for achieving a given condenser water temperature.
Therefore, the cooling tower fan should operate until
the ambient wetbulb reaches approximately 62 Fwb.

This is approximately the same outside air (OA)
conditions at which the outside air economizer is
invoked.

Reduce steam distribution pressure.

The steam pressure is presently at 90 psig. The steam
pressure cannot be reduced further because of the many
high-pressure demands throughout the hospital.

Shut off steam to laundry when not in use.

No laundry in hospital.

Repair, replace, or install condensate return system.

The condensate return system is already installed and
is in good shape.

Insulate boiler and boiler piping.

Both the boiler and its piping are well insulated, and

the insulation is in good condition.
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TABLE ES-7 continued

Check boiler water chemistry program.
Program samples and analyzes water once a day and was
observed to be within major quality parameters.

Clean boiler tubes.
Already done.

Blowdown controls.
Manual blowdown is performed daily (minimum) or each
shift (maximum) depending on the chemical test
readings. Blowdown lasts 5 seconds. There is no
present need for automatic controls or for continuous
blowdown on small boilers (under 10,000 1bs/hr).
A conductivity monitoring system is examined.

Common manifolding of chillers.
Chillers are common manifolded now.

Water treatment to prevent tube fouling
Water samples are analyzed on a daily basis and are

well within water quality parameters

Shut off lights when not needed.
Recommended as an O&M measure.
Revisge cleaning schedules.
No changes necessary.
Motion switch shutoff: Motion detection switch off:
Delay shutoff.
Field surveys of the hospital (during the day and at
night) revealed that lights are turned off by

occupants when leaving their work stations.

Reduce infiltration by caulking and weatherstripping.
Already domne.

Install storm windows or double pane windows.
Excluded at the kickoff meeting.

Install roof insulation.
Already there. R = 20,

Install loading dock seals.
Already have an air curtain.

EXECUTIVE SUMMARY, PAGE
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TABLE ES—7 continued

Envelope 7 Install wall insulation.

Already there. R = 6.7

Electrical 1 Shut off elevators whenever possible.
Cannot shut off elevators by directive of Major
Swinney, 8/7/87).

Electrical 2 Shut off pneumatic tube system whenever possible.
No pneumatic tubes in hospital.

Electrical 4 Use emergency generator to reduce peak demand.
Already done.

Electrical 6 Balance loads.
From the initial design, the loads were properly
balanced at the source. There have been no additions
to the design. Therefore, the loads are still
balanced.

Electrical 7 Reduce transformer losses by proper loading and

balancing.

From the initial design, the loads were properly
balanced at the source. There have been no additions
to the design. Therefore, the loads are still

balanced.

Plumbing 1 Reduce domestic hot water temperature.

Hot water temperature presently at acceptable 120F.

Plumbing 2 Repair and maintain hot water and steam piping

insulation.
Recommended as an 0&M measure.

Plumbing 4 Install faucets which automatically shut off water flow.
Not cost—effective. Aerators are recommended
instead.

Plumbing 5 Decentralize hot water heating.

Hot water heating is used continuously throughout the

hospital and cannot be decentralized.

EXECUTIVE SUMMARY, PAGE 22




Plumbing

Laundry

Laundry

Laundry

Laundry

Kitchen

Kitchen

Kitchen

Kitchen

Misc.

TABLE ES~7 continued

Add pipe insulation.

Already done.

Install heat reclamation system for laundry wash water.
No laundry on premise.

Install heat reclamation system on dryers.
No laundry on premise.

Install heat reclamation system on ironms.
No laundry on premise.

Install thermal fluid heated equipment.

No laundry on premise.

Shut off range hood exhaust whenever possible.
Recommended as an O&M.

Install high efficiency steam control valves.
Inefficiency in steam distribution lines is created by
pressure drops. Therefore, pressure reducing valves
are inherently inefficient.

Shut off equipment and appliances whenever possible.
Already done.

Turn off lights in coolers.

Already done.

Install incinerator and heat recovery system.
Energy—recovery incinerators are no longer allowed
(Huntsville Division C.0.E. — Jan. 21, 1987 Review

Meeting) and the present unit is inoperable.
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